Abstract: Using micro
Introduction
Employing a micro-level household dataset compiled by the Ministry of Health, Labor and Welfare, this paper examines how the state of having a household member who needs long-term nursing care could result in welfare losses measured in terms of consumption, and evaluates the role of the public long-term care (hereafter, LTC) insurance that was implemented in Japan in April 2000.
This paper attempts to measure the welfare loss that a household would suffer from having a disabled or bedridden household member in terms of the effects on household consumption. There are two basic channels whereby a household member in need of long-term nursing care could affect household consumption: (1) a decline in permanent income because of the sacrifice of earning opportunities in order to take care of the disabled, and (2) a decrease in household consumption net of LTC costs as a result of expenditure on the uninsured costs associated with having a disabled member.
The first channel works as follows. A person who cares for a disabled family member at home may sacrifice a job opportunity. For example, a person who lives with a bedridden parent may give up a position which may then force workers to move to a different location or shorten their working hours. In any case, the long-term losses in earning opportunities could certainly decrease permanent household income. The decline in permanent income in turn lowers household consumption. The second channel is that without an appropriate insurance instrument, household members are forced to sacrifice items of consumption (on goods or services) or withdraw their savings to pay uninsured LTC costs.
The above framework has a similar spirit to the literature on consumption insurance that examines the effect of adverse health shocks on consumption. Based on the Panel Study of Income Dynamics, Cochrane (1991) found that a loss of work hours because of health problems reduced food consumption. If a household head became absent at the workplace for more than 100 days (the probability of this event was 7.2% in the sample), consumption declined between 11% and 14%. From the 1975 From the -1985 panel data on families in rural areas in India, Townsend (1994) found that the percentage in the year when an adult male was sick had no impact on consumption. Gertler and Gruber (2002) examined panel data conducted in Indonesia and found that the impairment of the activities of daily living (ADL) led to a significant economic loss. The impairment of basic ADL (2% in the sample) decreased consumption by 59%. The problem of intermediate ADL (24% in the sample) decreased consumption by 14%. Gertler, Levine and Moretti (2001) used a different dataset on Indonesian households, but obtained a similar result. Dercon and Krishnan (2000) regarded individual nutritional status (weight divided by squared height) as a proxy for consumption, and explored rural Ethiopian household data. They did not find that nutrition was affected by unpredictable losses of working days. On the other hand, Wagstaff (2005) used the same index as an indicator of health status. Using panel data on Vietnamese households, Wagstaff (2005) found that a decrease in the average nutritional status of household members by one standard deviation reduced food consumption by 1.2% and non-food consumption by 2.9%.
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Our empirical investigation takes into consideration the introduction of the public LTC insurance scheme in April 2000. 2 The Japanese Government introduced this system in compensation for the lack of private insurance. 3 The public LTC insurance 1 Most studies on consumption insurance have used household data in developing countries. Chetty and Looney (forthcoming) caution that the welfare consequences of consumption smoothing may be different between developing and developed countries. Using panel data on households in Indonesia and the United States, they found that Indonesian households used costly methods to smooth consumption. Even when households smooth consumption with limited financial instruments in developing countries, households may still suffer from adverse shocks, and the provision of social insurance may help to improve welfare substantially. As an alternative approach, using US micro-level data (the National Long-Term Care Survey), Sloan, Hoerger, and Picone (1996) examined the effects of LTC needs on non-housing wealth rather than consumption and found negative, though less significant, wealth impacts. 2 See Campbell and Ikegami (2002) and Mitchell, Piggott and Shimizutani (2004) for a detailed explanation of Japanese LTC insurance. Geraedts, Heller and Harrington (2000) carefully document the German social insurance approach to LTC services. 3 Several studies, including Pauly (1990) , Cutler (1993) , and Cochrane (1995) , have provided a number of explanations for why private insurance fails to cover the risk of LTC [see Norton (2000) for a more detailed review). For example, in respect to the supply-side, it is extremely difficult to calculate expenses of long-term nursing care accurately. It is also difficult to forecast future technical innovation properly in medical technology. In regard to the demand side, it is difficult for individuals to evaluate their own risk of the need for LTC. Individuals who underestimate this necessity have less incentive to buy insurance. They may also substitute the informal care provided by household members for the purchase of insurance. When the demand for insurance is not strong for those reasons, a private insurance company would not offer any plan at a reasonable price. Mellor (2001) , Finkelstein, McGarry and Sufi (2005) and Brown and scheme aims to provide disabled family members with financial assistance as follows.
To start with, enrollees in the public LTC insurance scheme are all residents aged 40 years or more. Each municipal government is responsible for operating the public LTC insurance scheme in its own territory. To obtain benefits, a person has to be examined concerning the status of disability by an expert committee. The government sets the categorization procedure based on various kinds of information. When a person is certified as being in need of LTC services, an independent care manager develops a service plan for him/her.
The introduction of the public LTC insurance scheme changed the way that LTC services are delivered and financed in Japan. 4 As these services had hitherto been financed by municipal governments' general budgets, the supply of services tended to be limited. 5 The public LTC insurance scheme covers long-term nursing care both at home and in nursing care facilities. Under the public LTC insurance scheme, the services are provided through a quasi-market mechanism. Once a person is certified as needing LTC services, he/she can purchase the necessary services with the help of the LTC insurance and can freely choose a provider. Because profit-making organizations are permitted to enter homecare markets, the number of LTC service providers has dramatically expanded.
Finkelstein (forthcoming) empirically tested some of these theoretical implications. 4 The coinsurance rule in public LTC insurance is that a beneficiary pays 10 percent of total costs. One-half of the entire insurance benefits is financed with insurance premiums. The premiums paid by those aged 65 years and over are, in principle, withheld from public pension benefits, while persons aged under 65 years pay premiums along with their health insurance. The premiums of employees are proportional to their earnings. The premiums for persons other than employees are divided into proportional and fixed parts: the former is partly related to income and partly to asset holdings. At the aggregate level, the remaining half-share of benefits is financed with subsidies from national, prefectural, and municipal governments. 5 Municipal governments (major or ordinance-designated cities, ordinary cities, towns, or villages) offered their own long-term nursing assistance for the disabled elderly even before the central government introduced LTC insurance in 2000. Accordingly, there were substantial regional differences in the extent to which a municipal government provided long-term nursing assistance: some municipal governments offered generous assistance for the disabled, while others local governments did not. It at first appears that we could exploit this information to identify the institutional effects on consumption insurance. As described later, however, the inability to access any detailed information concerning examinees' places of residence for privacy reasons prevented us from exploiting regional differences in public assistance availability.
Thus, the extent to which the public LTC insurance scheme can absorb the household risk associated with severely disabled family members, who to a great extent had not been sufficiently insured prior to its introduction, should be subject to a rigorous empirical study. To the best of our knowledge, there are few studies that empirically examine the possible effects of public LTC insurance, although several countries have already introduced similar schemes. 6 Our paper attempts to offer a rigorous empirical assessment of the public LTC insurance scheme introduced in Japan. Such empirical evidence may then be informative for other countries considering this kind of social insurance.
As a result of our focus on the effects on household consumption as a welfare measure, we can evaluate the impact of the introduction of this type of social insurance more precisely. For example, social insurance is expected to absorb the risk of LTC needs. On the other hand, as the public LTC insurance scheme does not provide income support, the loss of earnings opportunity may not be covered. Hence, the public LTC insurance scheme differs sharply from other social insurance programs designed to insure income risks directly. 7 To highlight this aspect of the public LTC insurance scheme, we carefully separate the effects of having severely disabled members on household permanent income from the effect on household consumption. In our empirical framework, if the social insurance scheme absorbs the risk of LTC needs, its effect on consumption is not statistically significant after controlling for permanent income. 8 If the effect on consumption is significant before the introduction of the public LTC insurance scheme, but insignificant afterwards, then social insurance is found to cover an important risk not covered by the private sector. Gupta and Li (2004) simulated the optimal plan of purchasing long-term care insurance. 7 Bloemen and Stancanelli (2005) and Gruber (1997) assessed the consumption insurance effects of unemployment insurance. 8 Wagstaff (2005) found that a health shock had a negative effect on non-medical consumption, even among households that purchased health insurance, and conjectured that health insurance did not effectively tackle income losses. However, he did not take into consideration the possible impact of a health condition on permanent income. The remainder of this paper is organized as follows. Section 2 describes our dataset, while Section 3 reports the estimation results and discusses the implications. Section 4 offers some concluding remarks.
Data Descriptions and Basic Statistics

2-1 Data Characteristics
We The SLC is well suited to the purposes of our empirical investigation. First, this large-scale household survey reports on several important dimensions of household characteristics, including family structure, job status, income, financial assets, real estate and health conditions of every family member. In regard to severe health conditions, the SLC surveys in detail whether a family member needs LTC as a result of a physical disability, and if so, what kind of care is provided for the disabled member.
Second, given that it is a large-scale household survey, we can include a reasonable number of households with a member in need of LTC in our sample, even though the probability of having a severely disabled family member is extremely low in the overall population. In this regard, unlike micro-level datasets that survey only those households with disabled members, a dataset constructed from the SLC allows us to explore differences in household behavior between families with disabled members and those without. Third, the 1998 and 2001 surveys are conveniently timed for the purpose of evaluating the possible welfare impacts of the public LTC insurance scheme introduced in April 2000.
For privacy reasons, we were not permitted to have access to any detailed information concerning the location of the respondent's residence. We could obtain, however, the prefecture where the surveyed household resided, and the population class of the city/town/village of residence (150,000 persons or more, between 50,000 and 150,000, and 50,000 or less). Consequently, we cannot exploit the substantial differences in the availability of social services among municipal governments observed before the introduction of the public LTC insurance scheme in 2000.
Both the 1998 and 2001 SLC identified a particular family member residing at home as a member in need of LTC, when he/she required nursing assistance in the following six activities of daily living (ADL): (1) washing face and teeth, (2) changing clothes, (3) eating, (4) discharging, (5) bathing, and (6) One potential problem associated with the timing of the survey is that each household reports its income not in the surveyed year, but in the previous year. To deal with this issue, we construct a dummy variable for currently bedridden members for each household, and a dummy variable for having had bedridden members for more than one year. However, it is not possible to make such a control in constructing dummy variables of having disabled members in need of at least four activities (a definition of which is described below). In this regard, our estimation potentially fails to capture the effects of disabled members on household income. Nevertheless, this aspect does not affect the estimation results because there is no substantial difference in the estimation results using currently bedridden members and that one year before. 9 For this reason, we report the estimation results based on the current state of disabled family members.
The SLC identifies a particular family member who is institutionalized, such as at a nursing facility. 10 However, neither of the SLCs reports the health condition of institutionalized family members. We construct a dummy variable for the presence of family members who are in nursing facilities in order to capture the close similarity between being nursed at home and being institutionalized.
As discussed in the introduction, we evaluate the welfare impact of having a family member in need of LTC in terms of the loss in household consumption. When a disability shock hits a family member, extra expenses incurred in caring for the disabled member may be financed from household savings or may be compensated for by giving 9 More precisely, because of the smaller sample in the latter construction, point estimates of the dummy variables associated with disabled members become less significant because of larger standard errors. 10 The SLC also identifies family members who are hospitalized for a long period of time but does not record their ages. It is thus impossible to construct a dummy variable for the presence of hospitalized elderly members.
up other consumption expenses. Some family members, in particular the spouse of a household head, may quit his/her current high-income job and switch to another job with a lower commitment, thereby sacrificing lifetime income and allocating time to the care of the disabled member at home. The combined effects of these compensating activities are eventually reflected in changes in household consumption net of LTC costs. The SLC also reports any uninsured expenses on LTC including extra clothes, beds, caring tools, charged care service, and uninsured medical expenses. We thus use household consumption net of expenditure on LTC costs as a household welfare measure.
We now make several remarks on the use of consumption as a welfare measure in the context of the LTC. First, consumption expenditures reflect the consumption service available from market activities, but not from home production. For example, as a result of having a disabled member, a family may eat more often at home than away from home, and may reduce expenditure on consumption. A decrease in food consumption for this reason may not necessarily be interpreted as decrease in welfare. Second, as a result of allocating more time to LTC at home, a family may reduce time-consuming consumption activities such as travel and sports. Once again, such a decline in consumption may not exactly capture the increase in disutility associated with giving up leisure time.
2-2 Basic Statistics
We use the sample of households whose household head (more precisely, the highest income earner in the household) is an employee. A major reason for this sample selection is that we are primarily interested in the case where healthier (and maybe younger) household members support an elderly member in need of nursing care. 11 We also exclude as outliers those whose household income (consumption) is four standard deviations from the mean. As a consequence, the number of observations is 15,262 for the 1998 SLC, and 15,542 for the 2001 SLC.
11 Our investigation may underestimate the welfare impacts of having a disabled member because our sample excludes the much more serious case where the household head becomes in need of nursing care. Table 1 and Table 2 report the basic statistics for our sample comprising the 1998 and 2001 SLC. In regard to the 1998 SLC, the number of households with members in need of nursing care for at least four disability activities is 215 observations (1.41%), while the number of households with bedridden members is 77 observations (0.50%).
As for the 2001 SLC, the number of households with members in need of nursing care
for at least four disability activities is 419 observations (2.70%) Based on the authorized degree of LTC required under the law governing the public LTC insurance scheme, the number of households with members in need of nursing care is 85 observations (0.55%)
for Level 5 (equivalent to a bedridden state). there is no direct evidence for an adverse impact of having a disabled member in terms of household income and consumption. However, note that in families with disabled members, the age of the household head is more than 10 years older than in families without a disabled member. This finding appears reasonable in that parents of household heads and their spouses are more likely to need LTC when they get older.
The numbers of household members and workers are larger in families with disabled members than in those without them. Household consumption may be heavily influenced by these household characteristics. Section 3 explores in detail how the presence of a disabled member could have welfare impacts after controlling for other possible effects of household characteristics on income and consumption.
Statistical Specification and Estimation Results
3-1 Statistical Specification
Because we have cross-sectional data at particular points of time (1998 and 2001) and not panel data, we cannot estimate a structural form based on dynamic optimization, rather only a reduced-form specification to evaluate the impact of having disabled members within a family.
We construct a two-stage specification for this purpose. First, we estimate household income as a function of household characteristics assuming fixed effects, including a dummy variable associated with disabled members, and use predicted household income as a proxy for the permanent income of a household in the second stage. This first-stage estimation allows us to identify the impact of disabled members on household permanent income. In the second-stage estimation, we specify household consumption net of uninsured expenditures on LTC as a function of household characteristics, including the household permanent income predicted by the first stage estimation, and a dummy variable for the presence of disabled members. For the second-stage estimation, we add as explanatory variables several factors specific to the consumption decision.
There are two channels, indirect and direct, through which the state of having disabled members could yield welfare impacts in terms of consumption net of nursing care costs. By an indirect channel, a disabled state may reduce household permanent income, thereby lowering consumption. By the direct channel, on the other hand, given permanent income, consumption may decline through the state of a household having disabled members.
Our two-stage procedure is suitable for classifying the role of insuring risks caused by having disabled members. As described, the LTC insurance scheme provides in-kind benefits for both home care and institutional care, but does not provide any cash benefit for care provided by family members. As it is not an income support program, it does not compensate for income losses because of a problem with disability. Therefore, the LTC insurance scheme does not help mitigate a substantial decline in permanent income in the first stage, but is intended to offset a decrease in consumption in the second stage.
In the first-stage estimation, the household income function is specified as:
where and denote the total income and characteristics of household i. A set of variables of household characteristics includes the number of household members (in logarithms), the age of the household head and its square, the sex of the household head, whether the household head is married or single, the number of children relative to the number of household members, the number of parents relative to the number of household members, the number of income earners, the scale of the firm in which the household head is employed, and a dummy variable for households residing in a city. In addition, we include a dummy variable for the presence of disabled members in nursing facilities so as to consider the similarity between nursing the disabled member at home and outside the home. As mentioned earlier, although the timing of the recording of a health condition differs from the timing of the recording of household income, such differences in recorded timing do not substantially affect the In the second-stage estimation, the household consumption function is specified as:
where is the household income predicted in the first-stage estimation, while denotes household consumption net of nursing care costs. Throughout the two-stage estimation procedure, we assert that the state of having disabled members is completely exogenous. Although we regress a dummy variable of disabled members on every possible household characteristic to explore endogenous nature, we cannot find any systematic pattern in determining the state of having disabled members. 12 Thus, the above identification assumption can be justified as far as our dataset is concerned. 12 The only exception to this is that the probability of having disabled members tends to be higher in households with more rooms and/or a larger ground area. This indicates that physical capacity is an important determinant in nursing disabled members at home.
3-2 Estimation Results
Tables 3 and 4 report the estimation results of the income and consumption functions based on equations (1) and (2) using the 1998 and 2001 SLC datasets for both the case with household members with at least four disability activities and the case with household members bedridden for at least one year.
Before discussing the effects of the presence of disabled members, we briefly explore the effects of other household characteristics on the estimation results based on the 1998
and 2001 SLC datasets. Most of the estimated coefficients appear to be quite reasonable.
Household income increases with age, but at a diminishing rate, while it increases with the number of household members, but decreases with the number of children. Both households with male and married heads and those working for larger firms or residing in larger cities tend to earn higher incomes.
On the other hand, household consumption largely reflects household income. In addition, consumption is influenced by student-related expenditure. A significantly positive coefficient on the dummy variable for home ownership indicates that houses that are owned may serve as a proxy for net household wealth. One point to be noted is that the estimated coefficient on the dummy variable for disabled members in nursing facilities is significantly negative in the 1998 estimation; that is, household consumption declines by about 20% in the presence of disabled members in nursing facilities. A similar effect is absent from the 2001 survey. We will discuss this part of the estimation results later.
In regard to the effects of the presence of disabled members, we first discuss the estimation results using the 1998 SLC. As documented in Table 3 , in terms of household income functions, the state of having disabled members yields negative impacts on household income, although the estimates are slightly insignificant (the pvalue is 11.7% for the estimation based on members with four or more disability activities, and 10.5% for that based on bedridden members). More concretely, the state of having members with problems in at least four ADLs reduces household income by 5.5%, while the presence of bedridden members lowers household income by 9.0%. On the other hand, the state of having disabled members has a significantly negative effect on household consumption. That is, the state of having members with problems in at least four ADLs reduces household consumption by 9.2%, while the presence of bedridden members lowers household consumption by 7.7%.
The estimated marginal propensity to consume out of permanent income, as captured by γ , is slightly less than 50% in both cases (45.8% and 46.1%). As suggested earlier, an estimated γ less than one may be a consequence of slow consumption adjustment because of habit formation. Thus, as a result of the combined effect through both indirect and direct channels, household consumption would decline by 11.7% for households with members with problems in at least four ADLs, and by 11.8% for households with bedridden members.
One caveat concerning the estimated welfare impacts of LTC is that it only considers the case where disabled members are cared for at home and does not take into consideration any cost associated with institutional services. As indicated, household consumption declines by about 20% in the presence of disabled members in nursing facilities. In this regard, the estimated welfare impact implied by the 1998 estimation may be underestimated to some extent.
The estimation results of the 2001 SLC contrast with those of the 1998 SLC in that the state of having disabled members has a significantly negative impact only on household income. As shown in Table 4 , and in the case of members with at least four disability activities, the state of having a disabled member results in a 22.5% decrease in household income, while the state of having bedridden members reduces household income by 15.3%. Another difference from the 1998 estimation is that the presence of a family member who is institutionalized has no impact on household consumption.
On the other hand, the state of having members with at least four disability activities has little direct impact on household consumption. Consequently, the state of having disabled members reduces household consumption only through the indirect channel.
Unlike the 1998 estimation, the coefficient on the dummy variable for disabled members in nursing facilities is not significant. The absence of negative effects on consumption in the second stage estimation may be interpreted as supportive evidence for the direct effects of the public LTC insurance scheme introduced in April 2000. In addition, one possible interpretation of the insignificant effect of institutionalized household members is that the public insurance system may even reduce the potential burden on those who would have even nursed disabled members outside the home.
Given that the coefficient on predicted household income is estimated to be less than 50%, the state of having disabled members reduces household consumption by the order of half of the estimated impact on household income. More precisely, the state with household members with at least four disability activities reduces household income by 22.5%, while the marginal propensity to consume out of predicted household income is 41.8%. Accordingly, household consumption decreases by 9.4% as a result of the indirect effect. Similarly, in the presence of bedridden members, household consumption decreases by 6.4% as a result of the indirect effect.
3-3 Discussion
As discussed, the state of a household having disabled members has a significantly negative impact on household welfare in terms of a decrease in household consumption in both the 1998 SLC and the 2001 SLC, but the pattern differs between the two datasets. In the 1998 SLC, the state of having a disabled member has negative impacts on both income and consumption. In the 2001 SLC, on the other hand, the state of having disabled members has negative impacts on income, but not on consumption. As the introduction of the public LTC insurance scheme was a nationwide policy change, a well-designed control group was not available. Although we cannot preclude the possibility that the time series change in other factors may lead to a different consumption insurance effect, the most significant change in the environment surrounding a person who needs an LTC was the most likely to cause the difference.
According to IKS (2001) , who employed almost the same methodology with the 1995 SLC, the state of having disabled members has significantly negative impacts on both household income and consumption. 13 More concretely, as shown in Table A These results jointly demonstrate that the introduction of the public LTC insurance scheme in 2000 has substantially mitigated the risk faced by a household with a severely disabled member. First, we find that after controlling for the effect of household income, the state of having disabled members still has a significantly negative impact on household consumption in both 1995 and 1998, but little effect on household consumption in 2001. That is, the public LTC insurance scheme, which was specifically designed to mitigate consumption risk, indeed helps to absorb the risk of LTC needs that appear at the level of household consumption.
Second, the overall impact of the state of having disabled members on household welfare measured in terms of consumption has weakened significantly over time. As the three sets of results is that the public insurance system may even mitigate the potential burden of those with institutionalized disabled members. Under the prepublic LTC insurance scheme era, the provision of institutional nursing services was part of the social welfare program, and fees for nursing facilities depended on the income level of the user's household. For middle-income earners who had institutionalized their parents in nursing facilities, the out-of-pocket payments were burdensome. As the public LTC insurance scheme pays 90% of total costs, this then helps to reduce the financial burden of middle-income households.
Concluding Remarks
The literature on consumption insurance has successfully revealed which kinds of risks are not absorbed well by informal, private or social insurance. Our paper aimed to connect this approach to a public policy issue, by comparing the consumption insurance effects given a fundamental change in the social insurance scheme. These findings jointly demonstrate that the social insurance approach to financing LTC costs in Japan has helped reduce the welfare loss associated with having a disabled family member. That is, the public LTC insurance scheme successfully absorbs the risk of expenses for a disabled member not covered by the private insurance market.
Consequently, even when households have a disabled family member, the household consumption net of LTC costs does not decrease as much as before the introduction of the public LTC insurance scheme. 
